Staurosporine induces chondrogenesis of chick embryo wing bud mesenchyme in monolayer cultures through canonical and non-canonical TGF-β pathways.
Staurosporine has been known to induce chondrogenesis in monolayer cultures of mesenchymal cells by dissolving actin stress fibers. The aim of this study was to further elucidate how the alteration of actin filaments by staurosporine induces chondrogenesis. Specifically, we examined whether the transforming growth factor (TGF)-β pathway is implicated. SB505124 strongly suppressed staurosporine-induced chondrogenesis without affecting the drug's action on the actin cytoskeleton. Staurosporine increased the phosphorylation of TGF-β receptor I (TβRI) but had no significant effect on the expression levels of TGF-β1, TGF-β2, TGF-β3, TβRI, TβRII, and TβRIII. Phosphorylation of Smad2 and Smad3 was not increased by staurosporine. However, SB505124 almost completely suppressed the phosphorylation of Smad2 and Smad3. In addition, inhibition of Smad3 blocked staurosporine-induced chondrogenesis. Inhibition of Akt, p38 mitogen-activated protein kinase (MAPK), and c-jun N-terminal kinase (JNK) suppressed chondrogenesis induced by staurosporine. Phosphorylation of Akt, p38 MAPK, and JNK was increased by staurosporine. SB505124 reduced the phosphorylation of Akt and p38 MAPK, while it had no effect on the phosphorylation of JNK. The phosphorylation level of extracellular signal-regulated kinase (ERK) was not significantly affected by staurosporine. In addition, inhibition of ERK with PD98059 alone did not induce chondrogenesis. Taken together, these results suggest that staurosporine induces chondrogenesis through TGF-β pathways including canonical Smads and non-canonical Akt and p38 MAPK signaling.